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AB JP 11228491 A UPAB: 19991116 

NOVELTY - Esterification of racemic mixture of 2-fluoro cyclopropane 
carboxylic acid is performed to obtain a racemic mixture of 2-fluoro 
cyclopropane carboxylate. Distillation followed by hydrolysis of the 
racemic mixture of ester is performed to obtain cis or trans-fluoro 
cyclopropane carboxylate which is further converted to its respective 
acid. 

USE - For racemic mixture of fluoro cyclopropane carboxylic acid used 
in pharmaceuticals and agrochemicals. 

ADVANTAGE - Generation of hydrogen fluoride is suppressed. Industrial 
separation of the cis~trans isomer in the racemic mixture is possible. 



[0020] The method of esterifying a mixture of cis/trans isomers of 
2-fluorocyclopropanecarboxylic acid makes use of a conventional method of 
esterifying carboxylic acid, and for example, mention can be made of a 
method (a) of directly reacting a cis/trans isomer mixture of 
2-fluorocyclopropanecarboxylic acid with an alcohol in the presence of an 
acid catalyst, and a method (b) of subjecting a cis/trans isomer mixture of 
2-fluorocyclopropanecarboxylic acid to acid halogenation, thereby obtaining 
a cis/trans isomer mixture of 2-fluorocyclpropanecarboxylic acid halide and 
then esterifying the mixture. 

[0021] In the method (a) of directly reacting a cis/trans isomer mixture of 
2-fluorocyclopropanecarboxylic acid with an alcohol in the presence of an 
acid catalyst, the reaction temperature is usually 0 or more to 100 °C or less, 
preferably 0 or more to 70 °C or less. This reaction is completed usually 
within 1 to 24 hours depending on the reaction temperature, the reaction 
form, the amount of the catalyst etc. 

[0022] Exemplified alcohols are a Ci_ 5 lower alcohol such as methanol, 
ethanol etc. Further, an aralkyl alcohol including phenybsubstituted lower 
alcohol such as benzyl alcohol can also be used. Among these, methanol 
and ethanol are preferably used. 

[0023] The amount of the alcohol used is usually 1 to 10 moles, preferably 1 
to 5 moles, per mol of 2-fluorocyclopropanecarboxylic acid. 
[0024] As the acid catalyst, a mineral acid such as sulfuric acid or an 
organic acid such as p-toluenesulfonic acid is used. The amount of the acid 
catalyst used is usually 0.01 to 0.5 mole per mol of 
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2-fluorocyclopropanecarboxylic acid. 

[0025] The reaction may be conducted in the presence of an organic solvent, 
and the exemplified organic solvent are aromatic hydrocarbons such as 
benzene, toluene etc., aliphatic hydrocarbons such as hexane, heptane etc., 
halogenated hydrocarbons such as dichloromethane, chloroform etc., ethers 
such as methyl t-butyl ether etc., and the amount of the solvent used is 
usually 0.5- to 10-fold by weight, preferably 1- to 5-fold by weight, relative to 
2-fluorocyclopropanecarboxylic acid. 

[0026] Further, the alcohol used as the reagent can also be used as the 
solvent, and in this case, the alcohol is used in larger excess than the 
above-described amount. 

[0027] As the esterification reaction proceeds, water is produced as a 
byproduct, and thus this water is preferably distilled off during the reaction. 
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[0059] In the Examples described below, the cis/trans ratio is a peak area 
ratio in analysis by gas chromatography. 

[0060] Example 1. Synthesis of ethyl 2-fluorocyclopropanecarboxylate 
(Esterification step) 

An eggplant type flask containing a magnetic stirrer and equipped 
with a water-separating tube, a cooling condenser and a thermometer was 
charged with 10 g of 2-fluorocyclopropanecarboxylic acid (cis/trans ratio = 
1/1), 8.9 g of anhydrous ethanol, 0.5 g of p-toluenesulfonic acid monohydrate 
and 40 g of chloroform. The mixture was heated to an internal 
temperature of 70 °C under stirring and then reacted at the same 
temperature for 20 hours, during which formed water was distilled off 
[0061] After the reaction was finished, the reaction mixture was cooled to 
room temperature, and 40 g of water was added to the reaction mass, and 
the mixture was stirred and settled to separate an oil layer. 40 g of 7 
weight- % aqueous potassium carbonate was added to the oil layer which 
was then stirred and settled to separate an oil layer. From the resultant oil 
layer, the solvent was distilled off, whereby 12 g ethyl 
2-fluorocyclopropanecarboxylate (cis/trans ratio = l/l) was obtained. The 
yield was 95 %. 
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